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(54) METHOD AND DEVICE FOR INSPECTING DEFECTIVE CONTACT OF SEMICONDUCTOR 

DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inspect a contact 
accurately regarding a contact image by reading an 
image data from a scanning electron microscope in a 
semiconductor wafer, comparing a parameter calculated 
from the image data regarding a feature with a constant 
acceptable range and classifying the feature. 
SOLUTION: An image data from a scanning electron 
microscope regarding the section of a semiconductor 
wafer is read by a signal detector 1 6. The image data is 
stored in a main storage device 20, and the image data 
regarding a feature on the wafer in the image data is 
discriminated in a defective inspection module 60. A 
parameter related to the feature is calculated, and 
compared with the constant acceptable range of the 
parameter. The feature is classified on the basis of 
comparison with the acceptable range. When the 
parameter is kept outside the acceptable range, the 
feature is classified as a defect. Accordingly, a defective 
contact can be inspected accurately regarding a contact 
image. 
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(2) ttgijffloD^vaL— ;i/«kUTK»&n, cojS**ia 



8 n^-r-^tcst^^nfc^^^-^e o e 

[0 0 3 7] B10B, if?tmz&Z>^>$2 h^&tfc 

aK^ya-^e o^^^-^^HtE^^^^t-ftBS^tg 

W&^J^—frb 0«> sfyyj v977< ;KE2l*!y 
h<7 — 0 b, ^57>f y?77-f*-S 

EMi^I^y^eoc 3>>5^ UMBERS 

5?3.— JU6 0 fRtftt*S^i?a-^6 0 g SrlUtf 

[0 0 3 8] H6R^7*#H8bT, if??* y97r 

— ^10, 4 0 < hit> r =i>t!^-^8 0 £<DMK*W"* 
l-^<B«-^te2!¥&T»£. ^;x— ;i/6 0 b«3E3> 
Ka-^io, 4 0CD^fSttSB2 2tCfE«£nfc3> 

[0 0 3 9] i^7 7>f y9 77^f;i'-SEMtef«» ; E 

ya-;i/6 0cn ij-^n>tr^— ^co8 o (ctein^n 

[0040] HIl #«93<Dn>^£ h^ft 

•fey h^fey b£fl£ (S 1 0) o StaEck-Sif 
5«)x-A**tyh*5JDHiSn, SEMO#If 

t>^rt<otft^i:8tsns (s 1 2) o jfcfc, ^ 
— ACDVfiS^ffiK^fc***^. SSfSftfc 

^x-A^tft-A^lE (SI 4) K«*.Ttt«^to 
tt*ftfc«, 9x-A«SnfctWBSEMl? 

JS©ltK^»»StL* (S 

16). 

[0 0 4 1] Wftl^>X©T*t:lA^fc>'ty^-* t 

^ x — /n © — ^ <d&w a ^ tr - a & m& t z> <t 5 ^ bb 

*vfu eftTKUy^V^ftfc^S (S20) o CCO 
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[o_o 4 21 ttftbct 5 t-r*ffi«i?s EM*6 

OVFkf-AtfKltSft "(S 2 2) . ^co«^t:-A^ 
3fe9*91IK& 3 > * ^ H Eft**** £ tl* & o S »*tl J*H» 
«B5JcJ:oT»0iBbffton* (S2 4) . 

Uetl^) (S 2 6) o 
[0 0 4 3] alcJBWKa^**^ tr-A*3tET« 

7-r;i/**«lSE*ns (S2 8) o =i>^^h^f 
fltfffcftS (S3 0) . ffecofi:HT* ; b=i>^^ h^Att 

2) . #c^t, ffltcftatE-r^^x-A^***^^* 

COWWr^fftotl* (S3 4) o ffifcttaEt* ^##x — A 
**ftlt *t7 h©BiJ©9xW\##IIB^*>7tK£ 

&&sfcf. a-ty h**Bt0fflsn (S3 6) , ^n^j: 

[0 0 4 4] HI 2<D*«»tRfc*5^Ttt, «f£<Z>=t> 
o. — ^ 3 0 S^^^B 5^ >9*f >S EM^ffl^T* 

ctpjwbTfffctis^ :©«§bhi i (Dmt&mmt 

8) , ->*y*-ttBHi;Sft (S26) , 

Att*«*K^T««#fTtoft (S2 7) , 3>*^ 

hCD«£#fr":bn* (S2 9) o 
[0 0 4 5] 813B, ^x — /\ifl^>&t7 h^F&tfe* 

^v^L-;i/6 0^, i=i>bfa.-^ i 0Tte&<it:/a 

n&« (S2 6) ; ±3>tfa-^©3ElB1»*ll^lE1* 

^<5f3*^*J»fSftS (S3 1) . — ? 

tt, a>^^h5FAtt* (S3 7) SfT3fc«>»c, 

[0 0 4 6] H 1 4<OSIJfi»!iK*3^Ttt, n>^i7h 



>h!a.-^i:£=3>tf^-r$7 6 0 »4«SK:*<fr**0ffi 
9~f£o Ell 1 tC^T^chl^UX^^ytCck^T, >Mr 
y>-»4ffli;6n (S 2 6) , ±3>lf3.-^oi"B« 

gptrfEts^nfcs Eumnw?? >\£zL—j?^<DtR$k 
icHL/T*ijwf*<f?ton (S3 i-i) , *y-y=i>t!^- 

^l:ckotn>^^ h^6ftSWfbn§ (S3 1- 

2) o fit, ^x— A©fflotti"e3>^^ n»aE* 
fti^B^fcsj&^iA^fiBT^fftens (S3i- 

3 , S 3 1 - 4 ) o 

[0 0 4 7] B 1 5&4, *^0JO3>^^ h^&«SEi* 

KS-^sttSsns^x-Ai i o(o««^s-^tHt» 

Sr#ttt*bfct)OT*S (#2-#37) c TAPJ 

u r# i j »4? i y^^«t63ttii*j«natt«*«T. 

[0 0 4 8] HI 5<0f*»Sn/t#lft«««+»wtt, 

Atf, Hi 5 0?y^»SVi|i««#2i:^^t, Hi 
6frt4 5^cDit>yu>^e, -rfefeSfe-t. (2, 
1) , #± (2, 2) , *T (2, 3) , £T (2, 

4 ) &tfc|3,fr (2, 5) ^sntir^. c:neco'9-> 

5 0^it>7 p U >4ftt«t*3!E"r*<t5KbT, 3 5(7) 
?7^5^Bt>yU>^®^e)l 7 5<Dffi«a«U- 
>7 p U>^^n^>o >f>7^>SEM012. 5kcD® 
*^^ffl-T^>— HM^J"Ct4, &it>7 p U >^ffiHcD4 8 

ox4 8 ommom&^iz 9 8on>^^ hsffioaty 

m^^^^-r^i, 17, 1 5 o<Dny$9 h*t«'aSS 

[0 0 4 9] HI 7*4, *5S?B^J:0tt*an*3>^ 

HI 7t4 6 4^^DRAMOSii^.r3>^^ hJgfigya 
irX^^L^c'b^T^^o 7^-^FSttH3lB 
¥*§#:g1Sl 3 0±fcJBJ5£SnfcSttfi«S:BiS"r*. 

-D-13 3 t'cfc-^Tffi^n^o H5ia*<b*M©» 1 o«6 
Mi3 4!l«8Bi±i:»*snfcft, ^icOD>^i7h 
*-;H 3 7^b*^ Vm 1 3.Smoy^ V2h^>$2 
htlT^Wo htRl 3 5*#f«L&«, » 
2 0Diill 3 6*<BPSGi:LT«ffi±^}gricatl, 
<7-K»fflK»2<Z)Zl>^^ h*-;H 3 8*««^Stl 

[0 0 5 0] *:^HJ<?D^ffi<D-0iJ^bTt4, 0iJ^«6 4 
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S EMI«tt4 8 0 X4 8 0i*S«t5, Z.(DXoU 

18H *I*T/HX^) l-r?Oit>7 p, J >d/ffiB^*3 
»5 12. 5 k OfifTO-f >7^f > S EMCOH >^ ^ 
hHi^O— #|&?Sbfct)<0T*£o £<£>H^te. 4 8 0 
X4 8 0®ItI^n, CCOlS^^^ffi^tlfca 

[0 0 5 2] *9£HMBtt. IftSESn*:?*-? 1 ^ *T 
yXrATH »IH*fc:J;D SEMT»1 2^- 

ttaatisww^mwott^+fci o o<z>n>^ b 

ft—)l$:m-?Z>^> 4 8X4 8IlO100Oit^ 
S&a&fc/B^'&tl* 100(7)48X4 8H$0*^U 

yS/3.*4 8 0X4 8 oa*7U"f^fiias 

[0.0 5 3] **9iKJ;ntf» £<D»^ *3SE-TS=i> 
h7h-;i/coa:co < t5fci:S^gBT 5 b4 8 x 4 8®*f 

x^fiiJtttatiT, h*~;l'a^£ ; £*>A*—-r 
£IIi^{tc7)$:7!>^a>^ h*— ;i/Sr»«frso+»T»5 

*>£3*#«*rS*i*. »«MB»4, BSW^ifc* Tftto* 
[0 0 5 4] H*##tt#ft£Sft&ttS«. 



[0 0 5 5] 0 dOa>^ bftBfgl®:/ 

[0 0 5 6] H18^43^T, ^yv'aU- 
■T«3>^^ hffiltBHU^n-fc^Tftt, ft^yv^x 

2H*fc, SK*lftI^&<i:*>3 2ia*T«l*S'nT 

1 5 0 tfflflkiOSSLtt^rSj^yv' 
5 2SSe«l^35t< t*>3 

o Ttttf &n&V> cfc 3 LTSfc'h* ^"r ¥ $ M\MFf 
[0 0 5 7] -*«'«fci3^Ttt, ^y'>3LD-flii 

ttttTfT^diKJ: D, ftp>^# b^-Jl/CD&B&tf 
£ CD -fe X SfiWfrO&TClCO t^T» 0 51^* ^ i ^ ± "=> 

h *-;i/C!)ffitt t »tt*»5 d 1 1: J; o T» 
[0 0 5 8] n>^^ hffi«B««fTofc«Tfa, Ell 
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x\t % 7K¥W±toH^#-^xo = 1 3^m\&m±(Dmm 

[0 0 5 9] ^»r>aa-7hB8*&SS' T&fr'fc 

n- v MtlA^SB 1 9 fc^f ck5&!85£* 
»44>&< ^ 5 b2^^a>^i7 K*-;H 5 3£ l^O* 
^ i/^rLr.^ h±l-B< d 2 0 i:itct5 

T, IE;&»*SW4P«/ty HH«^ct5a:»S/^^ — 

[0 0 6 0] H18I1 *»§a^*tJ€T3>^^ 

j ha-y h (4 8 0 X 4 8 01$) (OSEMlS^i 

&<D*yis*ZL-y MJ3 2X 6 2iSRtLTRSS 
tl, KjftCDBi*»*» (XO, YO) tt (13, 2 3) T? 

[0061] ai9Rtf2on ±\zm^rz^ot^m^ 

N^-;i/^S®tfttC»oTH$2 0**64 0K:*fc**-3 
[0 0 6 2] 02 4H »»«»*fcJ:aiE«{fc«K*5 
P77^MSlfcfcOTJ>^o 02 5H H18©3 



[0 0 6 3] B2 6J4. ^©*M»t80«3*E^*W*H 

fttfUXhT^StlTV**. SB (1, 3) 

Tte, ^< i»SSft&3 * H 8 7 , 
-f t»BSftfc3 >^ b*-* 3 9-ffG 

3 5©tft*««lctofct>T-&SH 7, I5 0^a> 

[0 0 6 4] 3>j^i? h^P7 7^M» ; E^a-**6 
Oe (1) *JBV>T, lE^O^^aOft^y^ 

(2) £rffll/>T> gl©»S^D77'f^6^7'> 
[0 0 6 5] ^l(OWS7 P D77T-1'^^^2COW^7 P D 

J4. 1 OCT)./ y y h[^<Dn>^^ h<Dfa®lfztf 

[0 0 6 6] *M«ffifc43^Tt4, ^>99 

h WiS^n 7 7^f ;HHJ2ttf «*«**»4 ; E^aL-;P 6 
0el:i0*« (1) fcttoTfrton*. 

[0 0 6 7] 

r« , x t — w 

yl(B/Bc)Xc 

[0 0 6 8] St, XJ4, 1^7'>a^- w ^^ 
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[0 0 6 9] SC (1) Ttt. ±!B©B¥J£ttW:«**Sfc 

* b . lEaiaanefs**** e ft* «k 3 i- b-c&#>n«<fc 

[0 0 7 0] Yffl, -r&to-feS (1) ©Stt. S^yv' 
»M»C43V>Ttt, * (1) CDYCl^lsTTRStfl 

[o o 7 1] it (i) », a*^afti»tt**'i"*= l > 

^i? hsfc— ;p©&SEfc{£fll3ft*. flWi. ^ (i) 

[0 0 7 2] t>3— 3©3Wfi»»fc*t»Ttt. 3>*£ 
h:/n:7r^;i'ff»&tf1MHra*tt*5S (2) ~ 

(4) fcfE^Tfrfeft*. 
P k N =(P h N)' - p„n (2) 

[0 0 7 3] 

<«>''13Ff> (3> 

[0 0 7 4] 
[*3] 

pP = baseline[(P N k )l - ( 4 ) 
[0 0 7 5] ntt, *¥tt*lfi]Bi*#^**o 

[0076] 5£ (2) - (4) K^Ttt, H2 1Rtf 
2 2t#WtTRWn. H2 1I1 *^Bjtr < t0n> 



fiUtscta^fs. B2 2^D77^j^a, 

£ b T 4» -DftiS K tf- i7 ft J^JWS 7" a 7 y >f 6 
ntzh(DX\ Z.n\$&fe<D*yis^^—yblZ£ittZ>^ 
>?t7 h*— ;i/<0:fiF<E*Jf*bTV>£. ilO=i>^^h 

sffiBiSiffi«**K& i 6^544 A/C 

;^oj£^T^mw«^^ii^^z:t*^bT^^o £ 
0»syp7 7-fWMH jEfitfin >^ h*-;U 
SfB^bT^So 

[0077] (3) xmt>nz>m. (p k N )'«, saw 

X$>Z>o 2mttSifi«l*IfilH*« : ^k©» (B2L k 
= 2 0) tC^^^&B^t'^^^^v^;Hb«Tfi^ 

N_ h .N^^^_ ^ n&SHtt&S k <B*¥HSR*T?»J<& £ 
fcfc«fc^>T»e>*l<5c 02 2te, SC (3) *>&1iSftfc 
^□77^fM*L&t)^**. P. N « (P k N ) ,( Z>S'h 

[0078] B2 3H iC (2) fc<fcoT«*ffflEffiP. 

tf77X&Z>o B2 4H mi 8 <D^>i? 2 bm&ZXD 
n>$$b fc^TjE«fcbfc* 2 ^S^D 

[0079] vma, *%m<D^y$vb 

^FjaftaEyn-irxttssics: (2) - (4) 

TWl?»53a:6H i:©^<7 p T^S^l:SUT^i 

(02 4) ^»*fbT, ^aaintgijan, »uti5, 

[0 0 8 0] — 3llE«fc*3^Ttt, 0 2 3 ^^-Tct e> 
Xl/r>aAF, m«5^2O)IS^077'f 

fit) t'JSffl^n^o 3>^d/ hOttlM-teCDNtt, X 

-S^ttffi) t^l^tiSc B2 3i:St±5i:, 
->a;H«3j«5i:ty b^ntzm^, 9 b\z~o^X 

c7)8g|?.^*}*CD N ^CD N =4 0 - 2 0 = 2 OH Sit ft 

■e»^ni<, *sc (5) Tit»-r^c <fc**T*s 0 

[0 0 8 1] 
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4#Bfl2 0 0 0 - 5 8 6 0 8 



[R4J 




[0 0 8 2] * + , V^tt. /yya^; M*I©»*J 
fiDSit«l*|Slll*#^T»4. V f »tt, ^'r>^^ 

Hrtfl!)««a)SiMili*iRiHi**#T**. P k N =(Pk N )' 
- P d N T*^o W k "tt, HilWM^l/^ya^H (th 
reshold) ^±T££^£ 57^£^U T 

[0 0 8 3] 
[»5] 

' 1, if Pk * threshold 
1 0, i/ Pt < threshold 

[0 0 8 4] #Cfc. 71/^>3^H^W^^ T 
sp^BI*W*BSEW^:SC (6) KcfcoTTff^Sfrl 

[0 0 8 5] 
[*6] 




[0 0 8 6] ZLZL-Z* A (5) Rtf (6) tt, a (1) 

5£ (6) fc:m*£¥^liI**SBSE» , tt, 
SC (1) TtHJ*n-5«Y«)7^-Ddf«T»*. 
SC ( 5 ) Rtf ( 6 ) WCD N ttS ( 1 ) ©ffi'X c 

[0 0 8 7] $L&*<Dn>?2 M^^TBMM-ffiK** 
«;r*Iil*»^CD»&tKWIil*»K«B S E»&ffH» 

D N tc*fLT±KfilNOC 2 iTPBttNOC 1 StSMTT 

T-^^o *(0±l5fiNOT2&^Tia-fflNOT 1 «rfflV^ 
[0 0 8 8] #W*CD#3>*i7 h^^^TOCD N fit 
CD N fflX^BSE»tti: J C-n-€ r no**J*;«SHt 

[0 0 8 9] 





<BSE") £ (N0T1) 


(NOT1) S (BSE J ) 
£ (NOT2) 
B*-f:7 (=-l«2) 


(BSE N ) 2 (NOT2) 


(CD"> £ (NOCl) 
CNOCl) S<CD»)S 
(N0C2) 

(CD") £ (N0C2) 






F#-fr(a-K6) 



[0 0 9 0] £1 ©3o©«Sffifc:tt. n>^i7 h*c— ;i/ 

■T^-e^'f ^B. ERtfHjW&SStlTI^*. 3SI 
ti^ron>^^ HtJx— ;KZ)!KSg©^-f 



co o 9 1] s i tc^-r«t5fc. E^-r 7a>»m\t* c 

D N K.t£B S E W^tlt>^*l^l©/3f£^BftK&& 
[0 0 9 2] ISMitva-f 6 0 g te. 
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[0 0 9 3] 13 2 5©*te, m2 4<Da>?5> b^—)l 

^a— Kwjg-c^^nr^*. si*, a— h f5j 

M^ESSb, iE*fc=i>** hSt*t«-*. 3 
— F T4j te^-Y^DWa h^F&£St". — 

5©Xffi«, &*y->*.3.-y hK*JW*«*J©*¥tt 

H26ffl*tl JMM*Sx-A©±fc7 1 3©* 

[0 0 9 4] CD N X.tfBSE»»©fiI«. «*©^-C=l> 

h*&£ifJ£TS 0>J*.t4\ 

M:^HTOB SE'WttNOT lPiTOi 

n%>Z.t:\Zt£Z>o BSEWl>ctNOT2Et±©« 

^<Dn>&9 b-fc—Mtffl^Ttt^&tf* ft?>fr© 
g&T^4D^£teT&5£JL;&£n£>. 08*.t4\ -?-© 
3>^/7 htf— ;M4J6^£ftrt^TJ2;<ft£ri\ fcS^ 
li»<ftl>ip&MfttCS-3t^5uiA^5. -© 

[0 0 9 5] mWZ. CD»#S'MNOC1(5KTO 

S:tjl»«. CD'Jl«I*INOC2H±ft5tf, 
[0 0 9 6] ^ttWfc***** 

aw x ©$j m zfu ± t. + © & «r £ © r- v . 

SffcttlRS&ttBMb'IfcM© «k -5 ft 13=56 ©*£^fl ± K ? * 

>*>t^e££n-3 (S4 0) . 7* HUy^M^->B 
[0 0 9 7] *K. 7*M'^Mi'->*ly^> 

Mi&znz (S4 2) . &<^-e. -3>$i? Y-fo-)v<on 

ffiiJ£ift#U >7i-A**%ill:<k5< >7^f > S EM 



^O^D-t^j&tSSffStl* (S4 6) . 
[0 0 9 8] 02 814. ^BJ©n>^^ h^S^fe© 

<&•£><, $f @^Xf7 7"5 0 0T, ^t^ttffl^ 

XTffl^6>*a*^7^-^l4Ta2©®0TS&* 

N= S EMiii^!©Ytt^[B]H^#^- 

M= S EMja^©X«i*[«]iii^#-^ 

VP (Sit tTy?-) =^y->3-©Ytft^I^©3>^^ b 

try? 

HP (7K¥tr-y?) =^>y->a-©XW^r6]©3>^^ t- 

MX = Xffl*(Bl^ y -/it- ?©H3t!eH 

MY= Y$d)7j[6]* y ->ilr— ^OUSIISH 

b s e=3.->y h^'y->3.±©3>^i7 hro^tt^n^ 

y -f ;u©ssix U -> a )V F 

no l =iE«^3>^^ hroiftte^p^r-f ;HS«®T 

PHM 

N0 2=iE#^a>^^ h©#1±yP7yf;HW«©± 

mm. 

CD l=jE^7in>^^ hCDWt^D77'fWI» 
CD 2 = jE18&3>9i? KOWtt^D7r-fWi*# 
XN = '?X-AifCf77'Sfcliv3 V h^SU©^* 

& (A^>h) 

EMitmf 

Y = =f- v ~? * fc « -> a h tWtttSE MIM^ 
cdtaCJ] [i] =l*ttH*fc43tt*SEMHIfc«* 

[0 0 9 9] XFV/S 0 2T, Xtti^nK 

sns. ^->x?aj4, ^^©YWfflica-rs^-e, 
x^-y^s 0 6-5 2 oiz^^xm^n^MVi-^ 
ir«t 0 YfflevV'^iE^i^t-t-5. i7cYtill:Itfc& 
5H.X«i*H>i"J^>h^n, ^T©YWffll'^ 
^TrtffliJ;U-'7'd^K)jI$n-5. -P^Ht4, XttS^Y 
fft©«^©{ttl33SUT. *HW©;U— ^»TT*i 0 2 
8©l^{M;^-^'e^4, Xf-y7*5 0 6T, 02 9(rf¥ 
il:it*7i:LT. (X, Y) St/cdata [j] 
[i] ©S EMSi^x-^* t T^«-me.ns. ^uT. 
#GITf&93f£ ^ y -> J.fet4it32'r £ X$ft&t/YlftS:# 
■T-5S77^©P< y 3 «t ^ 4: IZSM 

-r^^"C^>5. fiTJJ^^ y ->3.l4^Tl47tt^c: t\$W. 

mzn^o. fiii©^y->3.^t>i5ffl^-5^i ! fo-c^s. 

0»J^14". HAJ^. &3W4-£H&©*y->3-£rteffi-r-5£ 
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[0100] EI 2 8 (0*7- y 7 5 0 8T, 3 >9. 

~3 3 izmfflizmMztiT^z. bfc—)\'&m. 

fc* tffi*5ti-& ^ y -> aisa^^ - > & * 

T-y :/a^*n-5„ S3 o~3 3 dfW'^t-^o-feT. 
i*. uti oa*?$nfe^7c (*¥) \zft-?ximm-r-z> 

tit bT^sij^ns. ^co^a-fextt, »aE©^c^^is 

n5. @3 0~3 3<D7T'^5 5 0SU!5 8 2T. » 

gC<olS©tt«M*«4tffl s n* i ^ 5 c t kbsT'**-? 

&2>tztbX$>2><, n>^* htf=— 

*» a w £ b TflrtRBttT * tr» 3 ir» 5 &1* 0 ft 

[0101] i2 8CXf7/5 14T% U>?!7bft 

-j^n7 7-f jp*«lH|c*n*. cc^ntxit 03 
4~3 7 07n-ft-H:#W:»nx^l.. 7" 
D7 7'f;Wt 03 0~3 3 $r#RSbT±l'lttBJUfc7 p 

Mt5Ctt)T$5. 034~37©7O-ft-h 

<nnmm\z&^x\^ * (5) &tf (6) -c^ti^niz. 

i^nii»B S E N Rtf CD N <hSf&' 5 JtB"?<& ; £>. 
[0 10 2] 0 2 8©Xf-^5 1 6tlt 3>^^ h 

3 8. 3 9frf¥iSffl^0»StlT^a. ±JC^fci:-p 
\Z, 03 4~3 7 KftoT#£>bft/i<iI£##TT-5^<t 

•7<Dl-2\Zttm2n2>. ±to<D*5\Z. 03 8, 3 9 C 
fc^Ttt. »FSt;F2li»BSE»a^CD»t3S 

[0 10 3] Stf0 2 8 StIUT. X-r-V 75 1 8 T 

YttffiKSbfcA><h*5^rt ! ffliW£tt-5. S^fiClbt 



Xf7^S5. Lfcfc&MC. 2 

2TX«MlrtM>2U;*>h£tU ^n^AWgittUi 
^fy7*5 0 4T7Dy^ 5 2 4 S^LT^#JJl'-7 p » 

[0 10 4] ifScDi^tC, 02 9«02 8 l^tSE 
MItf-^»0Xf7^5 0 eSIMBKBWfLfc-? 
D-ft-hft-HTfe5. XT7^5 2 8T-, -f> 
xy?X j *»-l?Dk:«I«lflS*tl, 7f9^5 3 0TM > 
^•y^T. i tf-en\zij}8H&£n%>. 3 2 T? c 

data [j ] [i]tf*tt*-i£*n, Xf-y^S 34t?-f 
>7*y#7> i:0H>i"J^>hSn5.,XTy7°5 3 6 

3 2^MoT5 i -^^??S^ji**a'S>. iTCtClb 
^>^n, XT'V7°540T, j ^OS^ffiNfcS 

a-tx«i^7-r-S)= siefcttntf, Xt-^5 3ohs 

[0 10 5] — *ttS«fc*J^Ttt, ttm<D^>9 9Y 

*-;U©rt«J*«a5»S*lfc« (ifc#m^^ (After Clea 
ninglnspection) : AC I ) ff *?*l£ = H©^F^SE 

&IfSt5fc»fflIMl(:*^t, £x— A±©Ktti 
Lfctt»JBK»bTfT5Cfc"b"C** (Af 

ter Development Inspection) : AD I) . 
[0 10 6] *¥&W\t. ±\Zft'*t£&?ts.^>?!7 

— ;u£tt-ett&<. ±x<r>7.7-y-fx, ^mw&foBtXf- 

[0 10 7] *6C. n^«3>^^h*- 

a. 

[0 10 8] 

^ n oft&tfT ->* ^ ;ms a ft fcffl k <t -3 Tineav? ie« 

^-r-s^iA^T^-s. set, 9x— 

t©3>^^ h^A***«fflii*nin?fftonT. 3>^i' 



(17) 



#M 2000-58608 



[0 10 9] ^^CDiWtt&SUliieH^i&BJiTSIli: 
C i BlMt&Z. tB- Jfei ^ T?Lfi T» * 5 . tit 

[HiB0fM«cR93] 

[0 1] (SEM) £>»f££0»Lfc 

[12 2] SEMf, ^fflMfcj&f^lf-AKiDBiWSn 

[0 3] -f >5-f >s EMO*rt*H*t&W^oy 
[04] *«BK.fc*¥»# , 5VVfXffl©=i>** 

[0 5] &mw\z&2>*m#y : rt''( xmany?? h?F 

[06] #3B9!K:.k* J MHfr5V'W 7.fflWP>^f 

[07] *B?UK<k* 4 MM*5V'W XJB©3>** h^f 

at 1 -**. 

[08] *5!W»c«fc*3>^^ h : f : AtftS^Rl/>'^. 

[09] *^BJ{cJ;^n>^^ bTf&tk&'fifeRif?'* 
7- 1><D *> -5 — ^©^iffifl**TffilB&«flE:/n y * 0~C* 

[010] *%a^^«i;^n>^i7 

[0 11] *%Bj|C<t^)¥^^NW7,fflC03>^^ h 
[0 12] *%B^^ct^^^^/NWXfflCOZl>^^ h 
[01 3] *%BjtCct^¥^'?/NWXffl^r3>^^ h 

[0i4] ^Rmiz^z^mitTM xm<D3>*i? b 

[015] &Km<0—&1&WlZ&Z>zi>9!?b?F&&& 
>£0^bJtffiB§ 5 FB0T&£o 



[0 16] 0 1 5^Dl^co^^y*t^>'7 p, J>^<4B^ c l :, 

[017] *&w<D—&mm\z&2>a>&? b^&&& 

[0 1 8] #5^(D-|£ffiWrJ:&P>3^ hffiKBtt 
[0 1 9] *Jfi«»wJ:Sa>^^ hB»*j* 

* marr * & » k tsfe a nfc * ^ ~> ^ £ b fcia w 0 

[02 0] *5EW©*)5— ^co^JSWc<fc£n h 

[02 1] *^B^<D-^SS^Jtci:^=i>^^ hn-n^y h 
LfctttBj0-eS>^)o 

[02 2] *»^C!)— *««KlJ:*«*«l»*im©3> 
hn.-^ h<DW*7 p a^T-r;P**TIK0J0Tfe 

[0 2 3] Hf«t»*«l:*»5H2 2<D1>9 9 hZL 

[0 2 4] ««ffi|»*afcn>^^ ha-^ hOSEM 

Hj^i^WS7 p P^r-f^^*TiftHJ0T$>'5o 
[02 5] *5SI^(0— *J8lM^J:S3>^^ h^FAttS 

(BttS&Wfcttfc^bfca — F*T»3. 
[02 6] #%bjcd-^Wc±£p>^ h^F&tfcS 

<Btt*<Z>— Sfc&3Sbfc*T*£. 
[02 7] *»18fl!)-*JIS«K«tS¥»#5 ? ^^«« 

zs— >r > 7s <Dmm comn % mm b & 7 a - ? * - h t » 

[02 8] *5S§H^«t-53>^i/ ^Jfiftl 
{3^^^ifeSO«in^0^b^:©t0§yo^^0T*^o 
[02 9] 02 8<0*ffi^«fc*j£aES!« J Pffi»lftlB»^ 

- ^ ORBt 0 ffijf^^SOgitn * 03? b &*B» 7 a - ^ 

— bT*$>Z>o 

[03 0] H2 8©*j*fc<tSn->^i7 h*— ;^fflBB 
[03 1] H2 8C0*ffi^J:Sn>^d7 h*— ;i/ffiBB 

mi Bftfp <d mm <d mn & mm b 7 a - ^ ^ - h t $» 

[03 2] H2 8(D*ffifc«t5n>^i7 h*— Jl'ffiBB 

[033] 02 8<Djjmz&z>^>*? h*-;naiB 

[03 4] H2 8©^86^ctSn>^i7 h*— ^^07 



(18) 



#12 0 0 0-58608 



[0 3 5] m2 8<Djj}£\z:£Z>n>p>7 bfr—fr^n? 

[H 3 63 02 8<D%mz&2>x>9i? Y^-fr^u? 

[037] B 2 8 OD^iil: i^a h*-^n 7 

[0 3 8] H2 8<O^Fffifc«t:Sr3>^i7 h3jN-;i/ttSE"C0 
[0 3 9] S2 8<Djjm\Z&2>'zi>&2 h^-^S^ 

1 0 i3>t!a-? 
1 1 

1 2 #RS«»%ffi 

1 3 #»*Mfc«^to-&» 

1 4 a^tr-A^^s 

1 5 «^tf-AfilPj» 

i 6 «*Mfttu* 

1 8 @ll^>ha-7 
1 9 

2 0 £3>tfzL-^ 
2 1 i3>hD-7 

2 2 

3 0 ±3>fcfa.-^ 

4 0 3En>t!n.-^ 

6 0 n^^^h^FMS^ya-jl/ (^n>bfa.- 
iO 

6 0a SEMB^IWOtya-* 

6 0b ^57^ y^r'f JHE2S*ry h^-J^a 

— ;u 

6 0c y 277*1 fr-SEUm^^^ 

[0 2] 



6 0 d 
6 0 e 

6 0 e 
6 0 e 
6 0 f 

6 0 g 

7 0 

8 0 
10 0 
10 2 
10 4 
10 8 
1 1 0 
112 
114 
115 
1 1 6 
12 0 
12 2 

12 4 
1 3 0 

13 1 
13 2 
1 3 3 
13 4 
1 3 5 
1 3 6 
1 3 7 
1 3 8 
1 5 0 
1 5 2 
1 5 3 



( 1) 3>^>5 r D7V > f>tRi4>?3.-;U 
(2) 



7 4— )V 



[03] 



dK{E) 




(BSE) 



J 



50 
(eV) 



10.000 



11 



13 



111 



T 

21 



^15 



(19) 



«KflH 2000-58608 



mil 



[04] 




11 



30- 



-15 



[B5] 



13 



VCD 



r 



i- 













l 







80 



-18 



60 
86 



3 



.16 



[08] 



SEM®^$Wt ») V a - * 



I 



I 



60a 



60d 



60e 



3 MEJS^^ya-JV 



I 



.60f 



60g 



(20) 



#M 2000-58608 



m7] 



[09] 



13 



21- 
40'" 



ft 



n 



| vrv- 











-15 



- 19 
-70 



HQ*?*** 



60 



T 



60s 



60d 



60e(l) 



60e(2) 



. 60f 



608 



mi 6] 



1 0] 



i 



[01 9] 



o 




o 




o 




o 






o 




o 




o 




o 


o 




o 




o 




o 






o 




o 




o 






o 




o 




o 




o 






o 




o 




o 




o 


o 




o 




o 




o 






o 




o 




o 




o 



60b 



60c 



60d 



60e 



-60f 



60g 



-153 
-152 



[011] 



1 



3 



-SIS 



«»W«a ~~F 



S20 



X 



X 



— ™ — 




_, wjfc 




834 



S36 



153 



(2.D 



(2.2) 



(2.5) 



hv.--.-. r^it*-. 



(2.4) 



(2.3) 



12 0] 



-ii 



oo 


oo 


oo 


oo 




o 


o 


o 


oo 


oo 


oo 


oo 


o 


o 


o 


o 



152 



(21) 



HI2 000-58608 



m 1 2] 



mi si 



110 









S3 

12 

-if 






•is 






1 


























1 






1 






f 




§ 






§ 




i 






& 




i 




fa 




:>-» 




1 








:#| 

St- 




3! 




















£22 








Hi 






fii 






If 














£28 








*27 






m 












£32 








#33 


















vis!: 






« 






?* 




/ 






20 3! 40 62 

HO 



(22) 



2000-58608 



[Ml 3] 



[02 7] 



S37 



S44 



n'/j'M*- ^^<?)^^^a % S46 




S40 



S42 



2 4] 



12 5] 






13 45 


77 


109 


141 


t73 205 


237 2( 


>9 


301 333 


JGS 


397 


429 




23 


S 


3 


3 


5 


3 


5 


5 


5 


s 


5 


5 


5 


3 


5 


85 


3 


3 


5 


3 


3 


5 


5 


3 


5 


5 


3 


3 


5 


3 


147 


5 


5 


5 




S 


5 


5 


5 


s 


S 


5 


5 


5 


5 


209 


5 


3 . 


5 




4 


3 


5 


5 


3 


3 


4 


3 


5 


3 


271 


S 


S 


S 




5 


5 


5 


9 


3 


S 


3 


5 


5 S 


333 


3 


9 


3 




9 


9 


9 


3 


9 


9 


9 


5 


5 


5 


39S 


3 


5 


5 




5 


3 


3 


5 


5 


3 


5 


5 


5 


5 



6 7 8 9 10 11 12 13 14 



2000-58608 



m 1 4] 



S31-2 



-S10 





S31-3 




I a^yHRtet S36 

C»Z_) 



&M2 000-58608 



1 7] 



mi 8] 



138 



138 



150 




152 



137 



[02 1] 




00 




0 12 3' 



30 31 32 33 34 



(n) 



A*47 


7 


C*47 




B**7 








If 47 


I 0 


ft 


0 


87 


4 


0 




0 


D 


0 


Q 


Q 


sa 




0 


1Q 


0 


D 


I .9— 


9 


Q 


B7 




0 




3 


ft 


; d 


Q 




7« 


p 


,— ft. 




n 


fl 


o 


0 


0 


B9 


4 


9 




0 


0 


0 


0 


0 


0 


03 


0 




0 


0 


| 0 


0 


0 


6* 


zs 


0 




6 


° 


i 9 


9 


fi ... 


27 


56' 


0 




1 


c 


I D 




11 




12 


0 




o 


ft 


I 0 


9 


ft 


n 


44 


0 




0 


9 


I 0 


ft 


9 


0 




0 




1 


-8- 


0 


0 


0 


eg 


20 


0- 




2 




I 0 


9 


9 


47 




0 




2 


o 


0 


o 


■ft. 




IB 


9 




ft 


0 


9 


R , 


ft 






ft 




' 


0 


I 0 


9 




ii 


B7 


0 




ft 


ft 


0 


ft 


0 


47 




_ ..ft..., 




ft 






o 


o 


75 


23 


a 




o 


"ft 


I 0 


0 


o 


w 


3 


II , 




0 


0 


0 


0 




71 


?7 . 


ft 




0 


° 


I 0 


9 


ft 




L- 


ft 




1 


ft 


I 9 


0 


9 


00 




0 




ft , 


-.ft - 


I 0 


o 




00 


3 


ft 






ft 


9 


ft 


ft 


K— 


P— 


fl 




0 


o 


I 0 


0 


ft 


ft 


17 


0 




ft 


ft _ 


9 


0 


0 


PI 


7 


0 




0 


9 , 


I 0 


0 




60 


B 


0 




0 


0 


0 


ft 


ft 


B7 


5 


0 




1 


9 


I 0 


__fl_ 


ft 


K 


ft- 


0 




0 


ft 


I 0 


ft 


o 


_?ft_ 


20 


0 




ft 


0 


0 


0 


0 


-Hi- 


11 


0 




0 


0 




-ft.. 


ft 


fi! 




0 






D 


0 


0 


0 




6 


-J} 




0 


0 




_9., 


ft .. 


77 


1— 


o 


o 


o 




1 D 


o 




89 


a _ 


ft 


Q 


R ,. 


ft ... 



(25) 



2000-58608 



[02 8] 



13 3] 

J, 



N , M , XN , YN , VP , HP , MX , MY . bs e , NOl , N02 , CDl^CM 



500 



1 



X = 0 



I 



502 



5968. 



0 \ -^-~ — 



504 



(X,Y), cdata 



]~-_ 506 
508 



I 



510 





1 



— 514 



516 



Y = Y+l 




|i|S&<X,Y) (ii^k.code) * 
(x, Y, TyA, TyB, TyC , TyD, TyE, TyF, TyG, TyH, Tyl ) *&7flT* 



526 



604 



■ 12 ■ 


» 0 






mx 


= 0 




598 



X0 " mx 
»2 = t2+1 



— 600 




GO* 



(26) 



0 0 0 - 5 8 6 0 8 



[0 2 9] 



[0 3 0] 




508 



574 — | mx =* 0 



576 — tem[mx] = 0 
578 — I i = mx 



I 



tem[mx] = tem[mx]+1 I — -582 
cdota[|+ 1 ][i]-cdata[j][i] | 

I 



584 




586 



i = i+HP_|— 588 




594 



542 | my^= 0 | 



544 — [ tem[iriy] = 0 



546 — | j = my 



E 



i = 0 



— 548 



tcm[my] = tern [my] + 
| cdatalj] [i+ 1 ] -cdato[j][r]| 

I 



~ 55C 




[0 3 5] 



626 



— | j =■ yO + VP * jj | 




#M2 000-58608 



13 4] 



3 6] 



606 — 
608— | 



3 



Ji = o 1 

T 



N = 0 

I 



810— •!«][»] = «>. 



612 — 1 J - yO -f VP x jj 



T 



tem[j] = 0. _ 
i ■=> xO+HPxli 



I 



temft] e Um[j]+ 
cdoto[j][IJ/HP 

I 



•616 




13 7] 



648 H F[jj][ii] 



.652 



in 





]tem[j] =» tem[j]-tertfm 638 



642 — 



F2[jj][M] = F2[ji][n]+1 f 
F[ij][R] » Flij][ii]+temD*] 








658 - 



13 8] 



TyA=Tyfi =TyC = TyO = 
Ty E>TyF =TyG = Ty H =Tyl = 0 

I 



[ jj = Q | ^ 660 

0 h -662 
664 



51i 




W F[jj][n]<=N02 r then 

TyA»TyA+1.code- 1 1 

1 



If F[jj][ii]>N01 ond FTjJp] 
<-N02. then TyB = TyB+1. 
code = 2 

I 



668 



If FTjj][fi]>N02. then 
TyC = TyC-H, code ° 3 — 670 




" Ftu][ii]<-N02 f then _ 
TyO - TyD+1, code = 4 

3 



If F0j][n]>NO1 end FTj]][fi] 
<=N02,then TyE « Ty£+1. 
code a 5 



X 



676 



If FUj][ll]>N02. then 
TyF - TyF+1, cod e ° 6 

» 



— 67B 



(28) 



WHS! 2000-5860 



[g| 3 9] 




If F[jj][ii]<«N02, then 
TyG » TyG+1, and code = 7 
1 



682 



If Ftii][n]>NOJ and FUflp] 
<«N02, then TyH » TyH+1, |— - 684. 
and code = 8 

I 



W f r Qj][l>]>N02. then 
Tyl = Tyl+1, code « 9 

I 



606 




(72)5£HJ# £ .«X (72) - 

*»RB*«I«*Hrt*KA*»LG7 *«RH*«iI**mA*KlMMH810- 

h 205- 1802^ 3 ffflHI 1 *7VT- h 6 - 1409* 



